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Description 

This Invention pertains to conformable gar- 
ments, and more particularly to disposable gar- 
ments having selected elasticised portions for gen- 
tly holding the garment to the wearer's body. 

Specifically, the present invention relates to a 
method of manufacturing an elastic composite of 
the kind defined in the preamble of claim 1 , and a 
garment according to the preamble of claim 3. 

Disposable diapers of the type using elastic 
elements for leg and waist bands have come Into 
widespread use during recent years. Such usage 
can be attributed to the improved fit and leakage 
prevention provided by the elastic gathers on the 
diapers. 

Disposable diapers, incontinence briefs, and 
similar products are typically composed of three 
major components. The first component is a top 
sheet that forms the inside or facing of the garment 
and is placed next to the wearer's skin. The second 
component Is a back sheet that forms the exterior 
or backing layer of the garment. The third compo- 
nent is an absorbent pad that is Interposed be- 
tween the top sheet and the back sheet. The top 
sheet and back sheet are relatively inelastic. Fas- 
tening tapes for holding the garment on the wearer 
are commonly employed. 

The elastic leg and waist elements are typically 
applied in directions perpendicular to each other on 
the diaper. The set of elastic elements for the 
crotch are applied in a longitudinal direction with 
respect to the unfolded diaper. The second set of 
elastic elements for the waist area are applied in a 
transverse direction with respect to the unfolded 
diaper. 

The elastic elements may be affixed to the 
other diaper components in either an extended or 
relaxed condition. Previous teachings in the art 
have concentrated on securing the elastic elements 
to the other diaper components while the elastic 
elements are in the extended or stretched con- 
dition. Examples of disposable diapers manufac- 
tured by affixing stretched elastic bands to a web 
of suitable diaper material are disck>sed in US-A-4 
324 245, US-A-4 336 803. US-A-4 337 771 . US-A-4 
352 355. US-A-4 486 192. US-A-4 500 316, and 
US-A-4 507 163. However, the combination of the 
complexity of the diaper construction and the intri- 
cacy of the machinery required to affix stretched 
elastic bands In the manufacturing process results 
in production problems and high machine main- 
tenance costs. Moreover, the Intense guest for im- 
provements in disposable diapers makes It Increas- 
ingly difficult to simplify the machin ry for attach- 
ing stretch d elastic bands to the other diaper 
compon nts. 



Alternately, one of the diaper components can 
be contracted by cornjgating or pleating it and then 
affixing the elastic element to the component in a 
relaxed or unstretched condition. US-A-4 381 781 

s discloses an example of an elastic waist diaper in 
which the elastic band is attached in a relaxed 
condition. The diaper shown In US-A-4 381 781 is 
not satisfactory, because the inelastic facing and 
backing require openings in the top sheet and back 

10 sheet. An elastic material is secured to the top 
sheet or back sheet or both and is disposed in the 
openings. The elastic layer material presents a raw 
surface to the wearer's skin rather than a smooth 
top sheet, and thus can be a source of skin irrita- 

15 tion. 

US-A-4 515 595 shows an example of a diaper 
construction in which the elastic member may be 
attached in either the stretched or relaxed con- 
dition. The top sheet is corrugated at the regions of 

20 band attachment thereto. If the corrugations are not 
completely pulled out when the diaper is put on the 
wearer, the remaining corrugations could be a 
source of abrasion to the skin. 

EP-A-0 102 245 discloses a method according 

25 to the preamble of claim 1 and a garment accord- 
ing to the preamble of claim 3. According to this 
document, for the manufacture of a disposable 
garment a continuous elastic member is discontinu- 
ously bonded to a substrate sheet or web or, as an 

30 alternative, a discontinuous, apertured elastic mem- 
ber is (at least) intermittently bonded to the sub- 
strate. 

It is an object of the present invention to pro- 
vide an improved method and garment of the 

35 aforementioned kinds which allow to meet a need 
for disposable garments having elastic elements 
that are applied to the other garment components 
in a manner which eliminates the problems asso- 
ciated with prior elasticised garments and which 

40 provides better fitting garments. 

This object is achieved according to the inven- 
tion by a method and a garment having the fea- 
tures defined in claims 1 and 3, respectively. 

In accordance with the present invention, a 

45 garment, such as a disposable diaper, and a meth- 
od for making It are provided that greatly simplify 
the imparting of elastic characteristics to selected 
regions of the garment. This is accomplished by 
the use of drawable polymeric webs In combination 

$0 with elastic elements that are affixed to the web 
when the elastic elements are in the relaxed con- 
dition. 

The present Invention allows to manufacture an 
Improved and economical disposabi diaper, incon- 
55 tinent brief, or other conformable gamnient that 
overcomes the disadvantag s of prior garments, 
and provid s a m thod for manufacturing the im- 
proved conformable garment on an economical and 
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high speed continuous production basis. 

A garment according to th invention can be a 
disposable diaper having elastic elem nts secur d 
to a drawable top sheet or to a drawable back 
sheet or both, with no protuberances on the facing 
or backing that could contact and abrade the wear- 
er's skin during normal body oiovements. The in- 
stant invention is based on a method of applying 
relaxed elastic elements to an uncorrugated mov- 
ing web and subsequently enlarging or increasing 
the area of elasticization by stretching the elastic 
element, which upon relaxing forms shirrs, gathers, 
or puckers in the web. Depositing and affixing 
elastic elements in a fluid or solid state to moving 
uncorrugated webs and subsequently stretching 
the elastic and web composite, as a laminate, to 
draw, molecularly orient, permanently elongate and 
increase web area, greatly simplifies the production 
equipment and manufacturing problems. 

The invention includes imparting elastic char- 
acteristics to relatively inelastic drawable facing or 
backing webs through the use of drawable fibers, 
films, filaments, or combinations thereof that, when 
drawn, impart molecular orientation to the poly- 
meric web thereby permanently elongating and in- 
creasing the areas subjected to drawing. The term 
"relatively inelastic drawable web" is defined here- 
in as a polymeric fiber, film, or filament form which 
after being stretched as by incremental stretching 
through toothed rollers or by pairs of draw rolls 
along the fiber, film, or filaments to 150% or more 
of the original length (for example, stretched from 
2.54 cm to 3.8 cm, i.e. from 1 to 1-1/2- or more) at 
a temperature between the glass transition tem- 
perature of the polymer and the polymers melting 
range or point or crystalline melting temperature 
and after subsequent release results in a perma- 
nent elongation due to molecular orientation of the 
fibers, filaments, or film equal to 25% or more of 
the stretch applied. If the polymer has more than 
one glass transition temperature it is preferred to 
use the glass transition temperature limit resulting 
in the most efficient molecular orientation, which is 
generally the highest glass transition temperature 
of the polymer, the polymer being too fragile and 
brittle at lower temperature. 

Elastic elements such as elastic bands, rit>- 
bons, sheets, films, filaments, fibrous webs, and 
the like are affixed to the relatively inelastic drawa- 
ble web white in the relaxed or unstretched con- 
dition. The term "elastic" as used herein refers to 
sheets, films, ribbons, filaments, fibrous webs, and 
the tike that have recovery of at least 50% after 
being stretched along the fiber, filament, or web at 
room temperatur to 150% or mor of the original 
1 ngth (for xample. from 2.54 cm to 3.8 cm, i.e. 
from 1 to 1-1/2" or more). The lastic elements ar 
normally relatively long and narrow, and they ar 



usually applied to the web so as to be either 
longitudinal or transverse with respect to the direc- 
tion of the web travel through th diaper making 
machine, i.e., the machine direction. Elastic ma- 

5 terial may also be in film, fluid, solid, ribt>on, non- 
woven, or woven web form in addition to rolls. 

The term "visco-elastic hot melt" as used here- 
in is defined to be an elastomeric thermoplastic 
solid that can be melted or extruded at tempera- 

70 tures above 20* C to 40* C. The term "pressure 
sensitive adhesive" as used herein refers to adhe- 
sives tiiat bond almost instantaneously when mat- 
ing surfaces are subjected to pressures forcing 
them together, such as H.B. Fuller Company's 

75 elastic pressure sensitive adhesive sold under the 
tradename "Fullastic"^ . 

The terms "visco-elastic hot melt pressure sen- 
sitive adhesive," "self-adhering composition," "self- 
adhering elastic," "elastic pressure sensitive adhe- 

20 sive" are used interchangably and as herein de- 
fined are elastic materials which adhere to garment 
materials and the like, such as paper, cloth, plastic 
materials, films, filaments, fibers, etc.. upon contact 
or with the use of pressure. 

25 Thermoplastic rubbers suitable for extrusion in- 
clude Shell Chemical Company's Kraton 2000 and 
3000 Series. GX-2701, and other Kraton rubbers; 
DuPont's thermoplastic elastomer Atcryn; B.F. 
Goodrich's thermoplastic potyurethanes; Upjohn's 

30 thermoplastic polyurethanes; J. Von's thermoplastic 
elastomers; Stevens' thermoplastic tilm Mearthane 
Products polyurethane elastomers, visco-elastic hot 
melt pressure sensitive adhesives such as are 
manufactured by the H. B. Fuller Company; and 

35 polyurethanes such as Texin 480A from Mobay 
Chemical Company. 

The above elastomers are suitable for impart- 
ing elasticity to a relatively inelastic drawable or 
molecularly orientable substrate, but the present 

40 invention is not limited to those materials, for any 
elastic thermoplastic material that is soft and. flexi- 
ble is suitable, including natural and synthetic and 
vulcanized rubbers. The elastic thermoplastic ma- 
terial may be supplied to a machine assembly 

45 station In roll or bulk form, or it may be extruded 
through suitable dies. The elastomers may be auto- 
genously bonded to the substrate using only heat 
and pressure, or they may be fusioned or self- 
bonded to the substrate immediately subsequent to 

50 their extrusion or they may be co-extruded witii a 
suitable adhesive. 

In addition to self-bonding, autogenous bond- 
ing, and fusion bonding, ti)e elastic ribtK)ns may be 
secured to a web with adhesives, some of which 

65 are listed below. 

Th elastic ribbons may be applied with ap- 
plicators, both hot and cold. Th y may b extrud d 
and co-extruded wh r by th y are extruded with 
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one or both of the materials to be bonded to each 
other. Suitable adhesives are pressure sensitive, 
cold adhesives. hot melts, releasable adhesives, 
and pressure sensitive hot melts. Some of the 
manufacturers supplying suitable adhesives are as 
follows: Eastman Chemical Co.. Hot Melt Adhesive 
No. 13375; H. B. Fuller Co.. Hot Melt Adhesive No. 
HM1533; Shell Chemical Co.. Kraton; Rohm & 
Haas Co., Hot Melt Adhesive QR-969; and Borden 
Chemical Co., Casco Melt HA-7981 , but the instant 
invention is not limited to the use of the foregoing 
materials. 

Another embodiment of the present invention 
involves the use of co-extrusion dies for simulta- 
neously extruding an elastomeric polymer and ad- 
hesive, as is disclosed in US-A-4 618 384. 

After the elastic elements have been attached 
to the web, the web is subjected to drawable 
tension at a drawing station of the diaper making 
apparatus or in use on a wearer. The drawing 
apparatus may draw the web at selected isolated 
discrete areas of elastic element attachment, or 
throughout the entire web. The drawing may be in 
either the machine direction, transverse thereto, or 
at an oblique angle. Drawing of the web may be 
accomplished according to the disclosure of US-A- 
4 223 063. Drawing the web molecularly orients the 
fibers thereof, thereby increasing the web area and 
resulting in a permanent elongation of the web 
fibers. The drawing process that increases the web 
area also stretches or extends the elastic element 
secured to the web. The stretched elastic element 
and drawn web then leave the drawing station and 
enter an assembly station, where the elastic ele* 
ments and/or the drawn web are bonded to a 
second web. Upon leaving the assembly station, 
the web is severed to create the individual diapers 
or other ' products, and the elastic elements 
stretched in the longitudinal direction relax to form 
shirrs or gathers in the permanently elongated web 
fibers. Rber and film drawing and elastic element 
stretching may also occur in the transverse direc- 
tion. Transversely stretched elastic elements relax 
and form web shirrs or gathers ujDon leaving the 
drawing station and prior to entering the assembly 
station. Fiber film and filament drawing and elastic 
element stretching also occurs during use by the 
wearer. In either case, the web dimensions are 
increased by a combination of drawing the fibers 
and a realignment of the fibers. 

In carded webs where there is a predominance 
of fibers and/or filaments in the longitudinal direc- 
tion, a lateral increase in area by stretching the 
affixed elastic element is accompanied by a larger 
percentage of fiber realignment and a correspond- 
ing less r percentage of drawing and permanent 
elongation of web fibers or fiiam nts than in a 
random laid web (see US-A-4 223 063, cot. 6). As 



the fiber laydown orientation in the longitudinal 
direction becomes more predominant, a greater 
percentage of drawn fibers may be used to obtain 
a satisfactory area increase of the elastic element 

5 attachment area subsequent to stretching the elas- 
tic in the lateral direction. With a high fiber-ftlament 
laydown in the longitudinal direction or the proper 
aperture pattern in the hydraulic entanglement pro- 
cess, using fully drawn fibers, the elastic element 

10 attachment area can be stretched laterally to the 
extent that the top sheet area in at least the elastic 
element attachment area is enlarged to 1-1/2 to 12 
times its unstretched area. 

The terms "shirred," "gathered," "puckered", 

IS "corrugated," "pleated," "shriveled" and "shrunk" 
are used interchangably and are used to describe 
the condition of a molecularly oriented web. film, 
fiber or filament after an attached elastic element is 
stretched, thereby drawing the web. and subse- 

20 quently, relaxed or the condition of a web after 
having been passed through a pair of corrugating 
rolls. The terms "draw" and "molecular orientation" 
are used interchangably. 

Since the elastic elements are secured to the 

25 web in a relaxed condition, the elastic element 
length, widths, shapes, and thicknesses, can be 
varied with minimum apparatus changeover. Such 
flexibility greatly enhances the design of dispos- 
able garments such as diapers, incontinent briefs. 

30 and the like having contractable cuffs, elasticised 
waist bands, and other conformable features desir- 
able in disposable garments. 

The top sheet for disposable diapers is usually 
made from a fibrous and hydrophobic non-woven 

35 fabric that is composed of drawn fibers or filaments 
and is permeable to fluids. The top sheet can be 
composed of fibers, filaments, or perforated films 
that are drawable to a molecular orientation that 
results in a permanent elongation during diaper 

40 manufacture or during diaper use. Any fiber or 
filament that is at least partially drawable is suit- 
able. Polymers suitable for the top sheet include 
polyolefins, polyesters, and polyamides, but the top 
sheet is not limited to those materials. Mixtures and 

45 blends of various polymers and copolymers can be 
used if the mixture is drawable. Carded webs of 
mixtures of drawable and drawn fibers are suitable 
provided sufficient drawable fibers are available for 
drawing the web after elastic element attachment. 

50 In another embodiment, the drawable web is 
drawn in two or more steps to produce two or more 
degrees of molecular orientation in the web, there- 
by increasing the strength, drapability, softness, 
and other aesthetic properties of the completed 

55 garm nt or article. The first or initial draws or 
molecular orientations of the polymeric web may 
be appli d during the manufactur of the web while 
extruding the film or while melt blowing or m It 
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spinning the fibers and/or filaments. Th additional 
draws or molecular orientations are preferably ap- 
plied to th drawable web during the article manu- 
facture on converting equipment such as diaper or 
garment making machines, or on application to a 5 
wearer. Alternately all the drawing steps can be 
performed on the converting equipment. 

The additional or secondary draws may be 
applied to the entire web or at least in the areas of 
attachment of the elastic elements thereby forming io 
shirrs or gathers in the web or article of manufac- 
ture. The first drawing operation, preferably molec- 
ularly, orients the drawable web to draw values in 
the range of 0.05% to 85% of the maximum draw 
to which the particular polymeric web can be sub- is 
jected to or more preferably to draw values in the 
range of 5% to 45% of the maximum draw. The 
final or secondary draws can increase the molecu- 
lar orientation, at least in the areas of elastic ele- 
ment attachment to values in a range varying from 20 
10% to 100% of the maximum draw to which the 
particular polymeric web can be subjected. The 
various webs and polymers have targe variations in 
the total molecular orientation to which they can be 
subjected. The maximum draw to which a poly- as 
meric web can be subjected is herein defined as 
"the maximum molecular orientation which can be 
applied to a particular polymeric web without sub- 
jecting the web or article to destructive breaking, 
rupturing, or tearing." in some webs, especially 30 
those containing non-drawable elements in blends 
or mixtures of polymers or filaments, or webs con- 
taining non-drawable fibers or filaments, it is desir- 
able to controlably draw and rupture certain ele- 
ments in a web to obtain certain characteristics as 35 
softness and various porosities, especially in dis- 
crete and isolated areas of the web. 

Other objects, aims and advantages of the in- 
vention will become apparent upon reading the 
detailed description of the invention with reference 40 
to the drawings, in which: 

Fig. 1 is a partially broken perspective view of a 
disposable diaper manufactured according to 
the present invention, the disposable diaper be- 
ing shown in a flat condition; 45 
Fig. 2 is a schematic side view of apparatus for 
producing a disposable diaper having elastic 
waist bands according to the present invention; 
Fig. 3 is a partial top view of Fig. 2; 
Rg. 4 is a view taken along lines 4-4 of Rg. 3, so 
but showing the drawing and stretching rolls 
rotated 180*; 

Rg. 5 Is a view taken along lines 5-5 of Rg. 4; 
Rg. 6 is a perspective view of the stretch rolls of 
Rgs. 4 and 5; 55 
Fig. 7 is a sectional view taken al ng lines 7-7 f 
Rg. 2; 



Fig. 8 is a sectional view similar to Rg. 7. but 
showing the elastic el ment in the expand d 
condition and the disposable diaper top sheet 
and t>ack sheet in the drawn condition; 
Fig. 9 is a sectional view similar to Rgs. 7 and 
8, but showing the previously stretched elastic 
element in the relaxed condition and the drawn 
top sheet and back sheet in the gathered con- 
ditk)n; 

Fig. 10 is a view similar to Rg. 9 but showing an 
alternate construction for affixing the top sheet 
and back sheet to the elastic element; 
Fig. 11 is a perspective view of a disposable 
diaper back sheet according to a modified em- 
bodiment of the present invention; 
Fig. 12 is a schematic side view of a modified 
emtxxllment of the apparatus for making the 
disposable diaper, with elastic waist bands ac- 
cording to the present invention; 
Fig. 13 is a partial top view of Fig. 12; 
Fig. 14 is a schematic side view of a further 
emtxxjiment of the apparatus for manufacturing 
the disposable diaper with elastic waist band 
according to the present invention; 
Fig. 15 Is a partial top view of Rg. 14; 
Fig. 16 is a schematic side view of a further 
embodiment of the apparatus for manufacturing 
the disposable diaper with elastic waist band 
according to the present invention; 
Fig. 17 is a partial top view of Fig. 16; 
Fig. 18 is a schematic side view of a further 
embodiment of the apparatus for manufacturing 
the disposable diaper with elastic waist band 
according to the present invention; 
Fig. 19 is a partial top view of the apparatus of 
Rg. 18; 

Fig. 20 is a schematic side view of a further 
modified apparatus for manufacturing the dis- 
posable diaper with elastic waist band according 
to the present invention; 

Fig. 21 is a partial top view of the apparatus of 
Fig. 20; 

Rg. 22 is a schematic side view of a further 
modified apparatus for manufacturing the dis- 
posable diaper with elastic waist band according 
to the present invention: 

Rg. 23 is a partial top view of the apparatus of 
Rg. 22; 

Fig. 24 Is a perspective view of a disposable 
diaper back sheet according to a further modi- 
fied embodiment of the present invention; 
Rg. 25 is a perspective view of a partially com- 
pleted disposable diaper manufactured accord- 
ing to the apparatus of Rgs. 12 and 13; 
Fig. 26 is an enlarged view tak n along lines 26- 
26 of Rg. 25; 

Rg. 27 is a perspective view similar to Rg. 25. 
but showing the disposable diaper at the subse- 
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quent step in the manufacturing process; and 
Fig. 28 is a p rspective view of a disposable 
diaper with a portion of the top sheet removed: 
Fig. 29 is a plan view of a diaper chain showing 
the placement of elastic bands; and 
Fig. 3D is a schematic side view of a further 
modified embodiment. 

Although the disclosure hereof is detailed and 
exact to enable those skilled in the art to practice 
the invention, the physical embodiments herein dis- 
closed merely exemplify the invention which may 
be embodied in other specific structure. The scope 
of the invention is defined in the claims appended 
hereto. 

Referring to Fig. 1 , an elasticized conformable 
garment 1 is illustrated that includes the present 
invention. The garment will be described in terms 
of a disposable diaper, but it will be understood 
that the invention is not limited to human incon- 
tinence applications. 

The components of the disposable diaper 1 
include a back sheet 3 having longitudinally op* 
posed waist regions 5 and an intermediate crotch 
region 7. The crotch region 7 is formed with sym- 
metrical leg cutouts 9, as is known in the art» to 
give the back sheet 3 a generally hour glass out- 
line. The diaper further comprises a top sheet 11 
that has an outline substantially identical to that of 
the back sheet. The top sheet 1 1 is placed on top 
of and is bonded to the back sheet A pad '35 of 
absorbent material, having a generally hour glass 
outline 13 is interposed between the top sheet and 
back sheet. To aid holding the garment on the 
wearer, waist tape tabs 15 may be secured to one 
of the back sheet waist regions 5. An elastic band 
41 is bonded transversely at each end of the 
diaper waist region, and another elastic band 42 is 
bonded longitudinally along the margins 17 of the 
cutout leg regions 9. The terms "waist band" and 
"elastic waist band" are used interchangably. and 
the terms "leg band" and "elastic leg band" are 
also used interchangably. 

In accordance with the present invention, the 
elastic properties associates with the elastic bands 
41 and 42 are imparted to the waist regions 5 and 
leg regions 9, respectively, of the garment 1 in a 
greatly improved and simplified manner relative to 
prior garments. For that purpose, the top sheet 1 1 
is a fibrous fiuid pennneabte preferably hydrophobic 
non-woven fabric composed of undrawn or partially 
drawn fibers or filaments that, when drawn, become 
molecularly oriented so as to be permanently elon- 
gated, resulting in an area increase of top sheet 1 1 . 
Any fiber or filament that is at least partially drawa- 
ble Is suitable. Polym rs suitable for the top sheet 
include polyolefins. polyesters, and polyamides. 
SuitabI polymers includ polypropylene, poly th- 
ylene, nylon, and polyethyiene-teraphthaiate. It wilt 



be understood that the foregoing list of materials is 
given by way of example only, and is not to be 
considered as limiting the scope of the invention. 
Mixtures and blends and various polymers and 
5 copolymers can be used if the mixture is drawable. 
Carded webs of mixtures of drawable and drawn 
fibers are suitable provided sufficient drawable fi- 
bers are available for drav^ng the web, as will be 
explained. 

10 At least three types of non-woven webs are 
suitable for the disposable diaper top sheet 1 1 . The 
first type of web is a melt-blown web of polymeric 
fibers. The melt-blown web is spun by blowing a 
line of spaced molten synthetic filaments onto a 

fs collecting surface, as is taught by US-A-4 526 733. 
This type of web consists of substantially undrawn 
filaments and fibers, the majority of which are fuse- 
bonded at their cross points. The second type of 
web is a melt-spun web that is produced by extrud- 

20 ing a line of spaced molten synthetic filaments 
through a spinnerette having a plurality of jux- 
taposed openings to provide a plurality of spaced 
non-solidified filaments, as is taught in US*A'3 509 
009. The filaments are immediately seized on both 

2S sides by heated gas currents and carried away 
without breaking off, so that the filament diameters 
decrease within a distance of atx>ut 1 cm from the 
spinnerette, and so that the filaments are not fully 
drawn. The filaments are subsequently deposited 

30 on a foramlnous moving wire in random orientation 
or winding entanglement. Bonding is accomplished 
by passing the web through a pressure nip formed 
by two rolls, one of which is heated and contains a 
plurality of raised points on its surface, as is de- 

35 scribed in US-A-3 855 046. In the first and second 
type of non-woven webs, it is preferred that the 
melt-blown and melt-spun filaments have thicknes- 
ses of about .5 to 100 mu (microns). The third type 
of web is a carded web consisting of discontinuous 

40 drawn or containing at least come partially drawn 
fibers or fully drawn fibers which are deposited in a 
predominantly longitudinal direction and bonded 
with a suitable binder, or an apertured web such as 
those manufactured by hydraulic entanglement as 

45 taught in US-A-4 021 284 and US-A-4 024 612. In 
applications for disposable garments such as dis- 
posable diapers, it is preferred that the basis 
weight of the top sheet is within the range of atx)ut 
4 to 110 gm per square yard, the basis weight for 

50 sheets and gowns having an upper range that may 
exceed 250 gm per square yard. 

The back sheet 3 is a drawable polymeric film 
that may be formed from polymers such as 
polyolefins. polyesters, and polyamides, but the 

55 w b material is not limited to those materials. Films 
made from polypropyl n , polyethylene, nylon, and 
polyethyiene-teraphthaiate handle well and are 
easily drawn at high production speeds. Mixtures 
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and bi nds of various polymers are also suitable as 
long as th y are at least partially drawabie. 
Copolymers of drawabi resins also are suitable. 
The mixtures can include non-drawable elements 
as long as those materials do not interfere with the 
molecular orientation of the drawabie material. The 
terms "fibers" and "filaments" are used interchan- 
gably and may be drawabie or undrawable. 

The terms "top sheet." "facing," "back sheet," 
"webs." and "films" are used interchangably and 
can be interchanged in the various products. 

Referring to Figs. 2 and 3, novel apparatus 19 
for manufacturing the disposable diaper 1 with 
elastic waist bands 41 is shown. As mentioned, the 
usual locations for elasticizing the diaper are in the 
waist regions 5 and along the margins 17 of the cut 
out leg regions 9. In Figs. 2 and 3. for preliminary 
explanation purposes, only the waist regions are 
shown elasticized. Detailed descriptions of appara- 
tus for manufacturing disposable diapers with etas* 
tic leg bands 42 wilt be set forth presently. In Rgs. 
2 and 3. a parent or supply roll 23 supplies a web 
25 of material for the top sheet 11 (Fig. 1) to an 
assembly station 27 of the apparatus 19. Reference 
numeral 29 (Figs. 2 and 3) represents a supply roll 
of a web 31 of the material for the back sheet 3 
(Fig. 1). A conveyor 33 carries pre-shaped absor- 
bent pads 35 having the general hour glass shape 
13. The conveyor 33 supplies the pads 35 to the 
assembly station 27 in timed relation to the move- 
ment of the webs 25 and 31 such that a predeter- 
mined spacing 37 exists t>etween the waist regions 
of adjacent pads. 

The diaper making apparatus 19 includes a 
visco-elastic hot melt pressure sensitive adhesive 
applicator 39 that extends transversely across one 
of the webs; in Figs. 2 and 3. the applicator is 
shown extending across the top sheet web 25. The 
applicator 39 Is operated as taught and disclosed 
in US-A-4 618 384, to deposit a thin band 41 of 
visco-elastic hot melt pressure sensitive adhesive 
on the top sheet web at longitudinal midpoints of 
the spaces 37. The assembly station 27 includes a 
pair of rolls 34 that pull the webs from the supply 
rolls 23 and 29. and that press the visco-elastic hot 
melt pressure sensitive adhesive bands 41 to the 
back sheet web to create a multi-component web 
43. (See Fig. 7). 

The multi-component web 43 Is transported 
downstream under the influence of pull rolls 45 and 
47. Roll 45 includes a pair of symmetrical knives 
49 that cut out the leg portions 9 from the top 
sheet 11 and back sheet 3. (See Fig. 1). 

In the preferred embodiment of the present 
invention, the composit web 43 is transported 
downstream from the pull rolls 45 and 47 to a pair 
of cooperating corrugating or pleating rolls 51. As 
best seen in Figs. 4-6. each r 11 51 has a trans- 



verse raised portion 53 that extends partially ar- 
ound the roll circumference. The raised portions 53 
define corrugated surfaces 55 that mesh with each 
other with only a small radial clearance there- 

5 between. The rolls 51 rotate together in the direc- 
tions of arrows 52 in timed relation to the move- 
ment of the composite web 43 such that only the 
web portion bearing the cured elastic band 41 
passes between the corrugations 55. The devel- 

10 oped transverse length of the corrugated surfaces 
is substantially greater than the width of the web 
43. Consequently, the elastic band 41 is stretched 
or expanded transversely across the web as it 
passes between the corrugated surfaces. Simulta- 

75 neously, the top sheet web 25 and back sheet web 
31 are drawn transversely across the corrugated 
surfaces. (See Fig. 8). A molecular orientation is 
thereby imparted to the top sheet and back sheet 
fibers, film, or filaments, resulting in a permanent 

20 elongation of botii the top sheet and the back 
sheet. 

Upon leaving the rolls 51. the elastic band 41 
relaxes to approximately its original unstretched 
length. However, the top sheet web 25 and the 

25 back sheet web 31, being relatively inelastic and 
drawabie, do not return to the original undrawn 
transverse widths. Rather, the web fibers and film 
form shirrs or gathers 57 and 59. as illustrated in 
Figs. 9 and 10. Fig. 9 illustrates the configuration of 

30 the drawn facing and backing webs after passing 
tiirough the rolls 51 when the elastic band is con- 
tinuously bonded on both sides thereof to the 
webs. In that case, tiie web shirrs or gathers 57 are 
relatively numerous, small, and closely spaced. As 

35 a further indication of the versatility of the present 
invention, the elastic bands may be bonded con- 
tinuously on one side and intermittentiy on the 
other side to the respective webs. Upon stretching 
and drawing in the rolls 51 and subsequent relax- 

40 ing of the elastic t}ands. the drawn webs then take 
on the general shapes of Fig. 10. Subsequent to 
leaving the rolls 51, the composite web 43 is sev- 
ered transversely along lines 61 (Rg. 3) to create 
the individual disposable diapers 1 . 

45 Further in accordance with the present inven- 
tion, numerous satisfactory alternate garment con- 
structions are easily possible, thereby simplifying 
manufacturing apparatus design and also permit- 
ting utilization of different materials that from time 

50 to time may be more available or economical than 
others. For example, it is not necessary that both 
tiie back sheet 3 and the top sheet 11 be drawabie. 
Either sheet may be of a relatively tough and 
substantially undrawable web material if that web 

55 material is conrugated. folded, or pleated before it 
is joined to tii elastic bands. Ref mng to Fig. 11, 
a substantially non-drawable pre-corrugated fold d 
or pleated back sheet 63 is shown, although it will 
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be understood that the top sheet may be pr - 
corrugated rather than the back sheet. The backing 
or facing may be drawabl but corrugated with 
substantially no draw. The backing or facing need 
not be drawn during the corrugating step. The 
corrugations, folds, or pleats 65 are formed in the 
back sheet 63. and disposable diapers 1 having 
both elastic waist bands 41 and elastic leg bands 
42 are manufactured by machinery 66 illustrated in 
Fig. 12 and 13. Reference numeral 67 indicates a 
parent or supply roll of the material that forms a 
substantially non-drawable diaper back sheet 63. 
The back sheet material is supplied to the machine 
assembly station 71 in the form of a web 69 that is 
subsequently severed transversely to create the 
individual back sheets 63. Prior to reaching the 
assembly station 71 , the web 69 passes between a 
pair of synchronized corrugating rolls 73 and 75. 
To each roll 73. 75 is mounted a raised portion 77. 
Each raised portion 77 has a partial peripheral 
surface that is transversely corrugated with longitu- 
dinally extending corrugations substantially iden- 
tical to the corrugated surfaces 55 of the roils 51 
previously described. The web 69 is corrugated, 
but it is substantially undrawn, with longitudinally 
extending corrugations or pleats 65 at intermittent 
longitudinal intervals along the web where the 
raised portions 77 of corrugating roils 73 and 75 
mesh together. 

The top sheet material is supplied to the as- 
sembly station 71 as a web 79 from a supply roll 
81. Located above the web 79 is a waist band 
extrusion die 83 that extends transversely relative 
to the moving web. The extrusion die 83 is op- 
erated as taught in US-A-4 618 384. to deposit a 
transverse band of relaxed elastomeric material 41 
intermittently along the moving web. Downstream 
from the waist band extrusion die are a pair of 
spaced leg band extrusion dies 85. The leg band 
extrusion dies 85 are operated to deposit longitudi- 
nally extending bands of elastomeric material on 
the web. After passing the waist band and leg band 
extrusion dies, the web passes t)etween a pair of 
temperature controlled chill rolls 87 that solidify the 
elastomeric bands 41 and 42 to solid stretchable 
elastic bands that are in a relaxed condition and 
adhered to the web 79 by residual heat. 

The web 79 next passes to a drawing station 
88 in the form of longitudinal inaemental draw 
rollers 89 that preferably subject the web to draw- 
ing in the leg band areas. Additionally, rollers 89 
stretch the elastic bands 42. While passing through 
the draw rollers 89, the elastic bands 41 are re- 
taxed in the web transverse direction, but they 
remain under longitudinal tension. Becaus the top 
sheet web is of a relatively inelastic drawable ma- 
terial, the fibers become molecutarly oriented at 
least in the leg band 42 areas and thus perma- 



nently elongated as they pass between the rollers 
89. After passing through the rollers 89, the ex- 
posed surfaces of the elastic bands 41 and 42 
receive a layer of adhesive 91 from adhesive ap- 

5 plicators 93. 

The absorbent pads 35 are supplied to the 
assembly station 71 as a thick web 95 that passes 
between knife rolls 97 and 99. Mounted to knife roll 
99 is a first knife 101 that cuts the web 95 into 

10 discrete pads 35 and a second knife 103 that 
shapes the pads with their generally hour glass 
contour 13. The individual pads 35 are deposited 
onto a conveyor 33 for transporting to the assem- 
bly station. 

15 At the assembly station 71. the drawn top 
sheet web 79, pad 35, elastic bands 41 and 
stretched elastic bands 42 and corrugated but un- 
drawn back sheet web 69 are joined together into a 
composite web 43. For that purpose, the webs and 

20 pad pass between rolls 75 and 105. Rolls 75. in 
addition to the raised corrugated portion 77. also 
carries a pair of knives 107 that create the bottom 
and top sheet leg cutouts 9. Fig. 11. As the webs 
and pad pass between the rolls 75 and 105. the 

25 bottom corrugated web is tx>nded to the elastic 
bands 41 and 42 by means of the adhesive 91 . 

As best seen in Rg. 13, the various previously 
described components of the diaper manufacturing 
apparatus 66 are relatively located and operated in 

30 timed relation to each other so that the waist band 
elastic member 41 overiays the transverse corruga- 
tions 65 of the bottom web. and the leg band 
elastic members 42 are located longitudinally along 
the diaper leg margins 17. and the pads 35 are 

35 located with the proper spacings 37 between the 
pads. 

As mentioned previously, the top sheet web 79 
and the elastic bands 41 and 42 remain under 
longitudinal tension after the top sheet web passes 

40 beyond the incremental draw rollers 89. Continued 
longitudinal tension is accomplished by means of 
draw roils 1 09 and 111. which rotate with peripheral 
speeds set to prevent longitudinal relaxation of the 
bands 41 and 42 as the stretched bands and drawn 

45 web fibers leave the draw rollers 89. Upon passing 
through the nip between the rolls 109 and 111, the 
waist and leg elastic bands relax. As previously 
described, the permanently elongated top web fi- 
bers form gathers 57 or pleats 59 over tiie elastic 

50 leg bands 42 upon being severed with knife 113 
and relaxing. Although the elastic waist band 41 is 
in the relaxed condition when it is affixed to the top 
web 79. the waist band 41 is under longitudinal 
tension when it is affixed to ttte back sheet web by 

55 the adhesive 91. However, the longitudinal length 
of the lastic waist band is so short that shirring or 
pleat formation is negligible du to waist band 
relaxation in th longitudinal direction. On the other 
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hand, since the waist band 41 is applied to the 
back sheet web 69 over the conxigations 65. sub* 
sequent longitudinal relaxation has no eff ct on the 
t>ack sheet web corrugations. As a result of the 
longitudinal relaxation of the elastic leg bands, the 
completed diaper 1 tends to contract in the longitu- 
dinal direction and produce the gathers 59 or shirrs 
57, Figs. 9 and 10. To sever the composite web 43 
and thereby create the individual diapers, the roll 
109 is provided with a transverse knife 113. The 
knife 113 is placed to sever the web at the longitu- 
dinal midpoints of the elastic waist bands 41. Fig. 
13. 

After severing with the knife 113. the elastic leg 
bands relax and form shirrs or gathers 57 in the 
elastic leg band areas. However, since the undrawn 
top sheet in the elastic waist band area is bonded 
to a relaxed waist band that In turn is bonded to 
the corrugations of the back sheet 63. the top 
sheet has received no lateral drawing to iorm shirrs 
or gathers laterally in the waist band area. This 
drawing can take place upon application of the 
diaper to the wearer, in which case tensions can be 
adjusted to fit the various hip and body shapes for 
conformability, comfort, and leakage control. Since 
diapers and other garments are usually made in 
only three or four sizes, it can readily be seen that 
there is a great advantage in being able to draw 
the garment fabrics to a comfortable fit on applica- 
tion to the wearer with a more conformable prod- 
uct. Alternately, this drawing can be performed with 
the use of lateral stretch rolls such as rolls 119 in 
Figs. 14 and 15 prior to rolls 109 and 111. or by 
other lateral stretch methods well known in the art. 

Waist tabs 15 may then be applied to the waist 
section 5 of the diaper by known machinery, not 
illustrated in Figs. 12 and 13. The completed dia- 
per is then transported by a conveyor 114 down- 
stream for packaging and shipping. 

The structure of the disposable diaper 1 as 
manufactured by the apparatus 66 of Figs. 12 and 
13 can be seen in detail in Figs. 25-28. In Figs. 25- 
28. it will be assumed that the diaper back sheet 
63 is made of a substantially undrawable material, 
and that the top sheet 11 is made of one of the 
drawable materials described hereinabove. As pre- 
viously discussed, coraigations. folds, or pleats 65 
are formed In the back sheet by the raised portions 
77 of the rolls 73 and 75. As a result, the width of 
the back sheet in the waist areas 5 is reduced from 
the uncorrugated width W1 of the web 69 to a 
narrower width W2. As shown in Rgs. 25 and 26, 
the elastic bands 41 are interposed between the 
top and back sheets and are bonded thereto while 
in a relaxed condition. Fig. 27 shows in detail the 
diap r in th transvers ly drawn condition. Such 
drawn condition can be produc d by the machin ry 
as d scribed herein or on the body of th w arer. 



When the waist area is drawn transversely, the 
corrugated back sheet, which is substantially un- 
drawabl , expands to the original width W1 of the 
back sheet supply web. Simultaneously, the elastic 

5 band is stretched. The drawable top sheet is drawn 
by draw rollers or upon application to the wearer 
such that the total top sheet width attains a width 
W3 that is greater than the original undrawn width 
of the top sheet web 79. Upon removal of the 

70 drawing force, the elastic band relaxes. As a result, 
the back sheet returns to its corrugated width W2, 
Fig. 28. The top sheet also returns to its original 
width W1. However, shirrs 57 or pleats are created 
in the portions of the top sheet bonded to the 

15 elastic band. 

The advantage of great manufacturing flexibility 
of the present invention is further demonstrated 
with reference to Figs. 14 and 15. The diaper 
manufacturing apparatus 115 illustrated in Rgs. 14 

20 and 15 is generally similar to the apparatus 66 of 
Figs. 12 and 13. except web 79 passes through a 
drawing station 88 having combined lateral and 
longitudinal incremental draw rolls that laterally 
draw the top sheet in the waist area and laterally 

25 stretch the elastic waist bands and longitudinally 
draw the top sheet at least in the leg band area 
and stretch the elastic leg bands 41 . A web 69 of 
substantially non-drawable back sheet material is 
supplied to the assembly station 71 from a supply 

30 roll 67. The back sheet web is intermittently cor- 
rugated by the corrugated raised portions 77 of the 
rollers 73 and 75. as previously described. A web 
79 of relatively inelastic drawable top sheet ma- 
terial is supplied from parent roll 81. Extrusion die 

35 83 deposits strips 41 of elastomeric waist band 
material intermittently along the web 79. Extrusion 
dies 85 deposit leg band strips 42. Roils 117 are 
temperature controlled rolls; the elastic waist and 
leg bands are sealed to the web 79 by residual 

40 heat and pressure sensitivity. 

From the rolls 117, the web 79 passes through 
a drawing station 88 composed of a pair of in- 
cremental draw rollers 119. The draw rollers 119 
are patterned for drawing the web only in selected 

45 areas. In the iilustrated constmction, the draw roll- 
ers are patterned such that the waist bands 41 are 
stretched laterally, and the elasticized web in the 
diaper waist area 5 is drawn laterally, with the teg 
bands stretched longitudinally and the elasticized 

so web in the crotch area being drawn longitudinally. 
Upon leaving the drawing station, the waist band 
elastic material 41 relaxes laterally but remains 
under longitudinal tension with lateral shirrs and 
gathers. The laterally relaxed elastic waist bands 

55 and surrounding drawn and shirred or gathered top • 
sheet ar attached to corrugated web 69 at assem- 
bly station 71. as are the longitudinally stretched 
leg bands and the surrounding drawn top sheet 
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Alternately, the laterally stretched waist bands 41 
and drawn top sheet web 79 may be held under 
lateral tension by methods known in the art as they 
leave the drawing station and are attached to a 
non-corrugated back sheet web 69, As previously 
discussed, the top sheet web 79 and the back 
sheet web 69 may be interchanged. The stretched 
elastic leg bands 42 and the remainder of the web 
remains under longitudinal tension as they pass 
through the rollers 111 and 109. The remainder of 
the manufacturing apparatus 115. including the 
mechanisms for supplying the absorbent pads 35 
and the adhesive applicators 93 as well as the 
apparatus for shaping the various components and 
for severing the composite web 43 into individual 
diapers 1 , are substantially identical to the respec- 
tive components described previously with respect 
to Figs. 12 and 13. Because the waist band 41 is 
applied to the back sheet web when relaxed in the 
transverse direction, shirrs or pleats will be present 
in addition to pre-formed corrugations 65 created 
by the corrugated rollers 73 and 75. 

Turning to Figs. 16 and 17, the embodiment of 
the diaper manufacturing apparatus 121 illustrated 
therein is gerierally similar to those described pre- 
viously. The elastic waist band extrusion die 83 and 
the leg band extrusion dies 85 deposit the respec- 
tive elastic bands on the web 79 in the form of 
visco-eiastic hot melt pressure sensitive adhesive. 
As in the previously described embodiments, the 
leg band and waist band are applied In the relaxed 
condition. Because of the pressure sensitive adhe- 
sive qualities of the extruded elastic element ma- 
terial, the apparatus 121 does not require means 
for applying a separate adhesive to the elastic 
elements for bonding them to the backing web 69. 
In apparatus 121, drawing of the top sheet, web 79 
and longitudinal stretching of the bands 41 and 42 
are accomplished without requiring incremental 
draw rolls. Rather, longitudinal stretching and elon- 
gation is achieved by operating the non-stick 
fluoropolymer coated temperature controlled rolls 
87 at slower peripheral speeds than the peripheral 
speeds of the rolls 75 and 105. Consequently, the 
web 79 is longitudinally drawn and fibers thereof 
are molecularly oriented to produce a permanent 
elongation therein in the distance between the nips 
of the chill rolls and the pair of rolls 75 and 105. At 
the same time, the elastic waist bands 41 and the 
elastic leg bands 42 are longitudinally stretched 
between the two pairs of rolls. The peripheral ve- 
locity of the rollers 109 and 111 is substantially the 
same as that of the roller pair 75 and 105. Con- 
sequently, the webs, elastic leg band, and elastic 
waist band remain under constant longitudinal ten- 
sion throughout the distanc between the rolls 75, 
105 and 109, 111. As previously discussed, the 
elastic waist band may be str tched, and the top 



sheet drawn upon application to the wearer, or 
lateral drawing may be accomplished by apparatus 
well known in the art, such as tenter frames, prior 
to the web entering rolls 109 and 111. The remain- 

5 der of the diaper manufacturing apparatus 121, 
including the mechanisms for supplying the absor- 
bent pads 35, pre-corrugating the back sheet web 
69. shaping the components, severing the compos- 
ite web 43 into individual diapers 1. and transport- 

10 ing the finished diapers downstream from the cutoff 
knife roll 109 are substantially identical to those 
described with respect to Figs. 12-15. 

The diaper manufacturing apparatus 123 of 
Figs. 18 and 19 is generally similar to those de- 

15 scribed previously. However, for the purpose of 
increasing the versatility of the present invention, 
the apparatus 123 includes means for affixing the 
elastic leg and waist elements with separate adhe- 
sives. Reference numeral 125 represents an ap- 

20 plicator for depositing a strip of adhesive on the 
web 79 that underlies the elastic leg bands 42 
when die 85 operates to extrude the elastomeric 
leg band extrusion. Similarly, applicator 127 lays 
down a strip of adhesive on the web 79 that under- 

25 lies the elastomeric waist band extrusion 41 sup- 
plied by the waist band extrusion die 83. After the 
bands 41 and 42 have passed between the chill 
rolls 87, and have cured, a film of adhesive is 
deposited on the exposed sides of the bands by 

30 adhesive applicators 129 and 131, respectively. 
Upon passing between the rolls 75 and 105, the 
back sheet web is bonded to tiie elastic waist and 
leg bands by means of the adhesive deposited by 
the applicators 1 29 and 1 31 . 

35 In the diaper manufacturing apparatus 133 of 

Figs. 20 and 21, the diaper elastic elements are 
supplied to the top sheet web 79 in roll form. A pair 
of parent rolls 135 supply endless ribbons 137 of 
relaxed elastomeric material which pass over tem- 

40 perature controlled roll 139. A knife roll 141 is 
operated in synchronization with the rest of the 
apparatus 133 to sever the ribbons 137 into elastic 
leg bands 42 for bonding to tiie facing web 79 in 
the diaper leg regions 17. The exposed sides of 

45 the elastic leg band ribbons from the parent roil 
135 are coated with a layer of adhesive from a leg 
band adhesive applicator 143. The elastic leg 
bands 42 are affixed to the web 79 as the web and 
elastic leg bands pass through the nip between 

50 chill rollers 139 and 87. A parent roll 145 supplies a 
ribbon 147 of relaxed elastomeric material, which is 
trained over a chill roll 149. Knife roll 151 is timed 
to sever the ribbon 147 into the elastic waist band 
41 for affixing to tiie web 79 in locations tiiat 

55 correspond to the waist portions 5 of the diaper 1. 
Adhesive applicator 153 coats th exposed side of 
the ribbon from the parent roll 145 for bonding to 
tiie web 79 as the ribbon and web pass betwe n 

10 
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the nip of the chill rolls 149 and 87. Subsequently, 
a sec9nd adheslv applicator 155 deposits an ad* 
hesive on the elastic waist band 41 . and a second 
set of adhesive applicators 157 deposit adhesive 
on the elastic leg bands 42. Thereafter, the elastic 
waist band and elastic leg bands are secured to 
the backing 69 at a assembly station 71 . 

The embodiment of the diaper manufacturing 
apparatus 159 of the present invention illustrated in 
Figs. 22 and 23 is generally similar to those dis- 
cussed and described with respect to Figs. 20 and 
21 . However, the elastic element for the elastic leg 
bands are supplied in roll form from parent rolls 
135 as visco*-elastic hot melt pressure sensitive 
adhesive material on a backing if needed to pre- 
vent blocking. The relaxed ribbons 137 are severed 
by the knife roll 141 as previously described, and 
the resultant leg bands 42 are affixed to the facing 
web 79 through the application of pressure in the 
nip of the non-stick fluoropolymer coated (Teflon) 
temperature controlled rolls 139 and 87. The elastic 
waist bands 41 are supplied in roll form from 
parent rolls 145 in the form of an endless ribbon 
147 of visco-eiastic hot melt pressure sensitive 
adhesive on a releasable backing if needed to 
prevent blocking. The knife roll 151 severs the 
ribbon 147 as the ribbon passes over chill roll 149. 
Pressure applied at the nip of the non-stick 
fluoropolymer coated temperature controlled rolls 
139 and 87 affix the elastic waist band 41 to the 
web 79. The elastic waist band and elastic leg 
band are secured to the backing web 69 through 
the application of pressure at the non-stick 
fluoropolymer coated rolls 75 and 105. 

It will be understood, of course, that the ap- 
paratus 123, 133, and 159 illustrated for disclosing 
the various structures and methods pertaining to 
applying the relaxed elastic waist and leg bands to 
the webs 69 and 79 may be used in any combina- 
tion with apparatus 66 and 115 illustrated for dis- 
closing the various structures and methods pertain- 
ing to drawing and elongating the web. The design 
flexibility afforded by the present invention is fur- 
ther illustrated with respect to Fig. 24. wherein a 
further embodiment of a non-drawable back sheet 
63* is illustrated. Rather than limit the structure of 
the non-drawable back sheet to conrugations or 
pleats, the back sheet may attemately be formed 
with numerous transversely spaced perforations or 
slits 161 that extend longitMlinaily from the ends of 
the waist sections 5. Preferably, the length of the- 
silts or perforations 161 is approximately the same 
as the width of the elastic waist bands 41. It will be 
understood that the perforations or slits may be 
formed in ither th back sheet web 69 or top 
sheet web 79 by known machinery in a mann r 
g nerally similar to that employed for forming th 
corrugations or pleats 65 in the back sheet 63. Th 



elastic waist bands may be affixed to the slit por- 
tions of the back sh et 63* in a manner previously 
described for applying the elastic waist bands to 
the back sheet 63. 

5 Fig. 28 is a perspective view similar to Rg. 1 

showing the waist band 41 spaced from the sev- 
erance line L as shown in Rg. 29 

Fig. 30 shows a supply roll 210 of top sheet 
material, a supply roll 212 of backing sheet and a 

10 pair of corrugating rollers 214, 216. An extruder 
21 8 extrudes a strip of pressure-sensitive adhesive 
onto a Teflon covered roll 220. A knife roll 221 cuts 
discrete segments 222 of adhesive which are de- 
posited on the corrugated zone of the back sheet 

75 212 which are positioned between the pads 224 in 
the final assembly with the top sheet 210. 

Thus, it is apparent that there has been pro- 
vided, in accordance with the invention, a diaper 
with elasticized waist t>ands that fully satisfies the 

20 objects, aims, and advantages set forth above. 
While the invention has been described in conjunc- 
tion with specific emt)odiments thereof, it is evident 
that many alternatives, modifications, and variations 
will be apparent to those skilled in the art in light of 

25 the foregoing description. Accordingly, it is intend- 
ed to embrace all such alternatives, modifications, 
and variations as fall within the broad scope of the 
appended claims. 

30 Claims 

1. A method of manufacturing an elastic compos- 
ite comprising a flexible, drawable sheet or 
web (3, 11) and a continuous, non-apertured 

35 elastic band (41 . 42). including the steps of: 

- affixing the elastic band (41, 42) to the 
flexible sheet or web (3. 11) in a relaxed 
state: 

- stretching the elastic t^and (41 . 42) while 
40 simultaneously drawing said sheet or 

web (3. 11) to thereby impart molecular 
orientation to the sheet or web (3, 11) 
resulting in a permanent elongation 
thereof; and 

45 .- relaxing the stretched elastic band (41. 

42) to its relaxed condition; 

characterised in that in said affixing 
step the elastic band (41, 42) is continu- 
ously bonded on its entire surface to the 

50 sheet or web (3. 11) whereby, after 

stretching and relaxing said elastic band 
(41. 42), nunnerous. small and closely 
spaced shirrs or gathers are formed in 
the sheet or web (3. 11). 

55 

2. The method of claim 1 wh r in the said re- 
laxed elastic band (41. 42) is affixed by ex- 
trusion and is setf-t)onded to the web (3). 
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3b A garment (1) comprising a top sheet (11) and 
a back sheet (3) at least one of which is 
flexible and drawable, and at least one continu- 
ous, non-apertured elastic band (41 , 42) affixed 
to either the top sheet (11) or the back sheet 
(3) in a relaxed state, whereby by stretching 
the elastic band (41, 42) while simultaneously 
drawing said top sheet (1 1 ) or back sheet (3) a 
higher molecular orientation is imparted to the 
top sheet (11) or back sheet (3) resulting in a 
permanent elongation thereof; 

characterised in that the elastic band (41, 
42) is affixed to said top sheet (11) or back 
sheet (3) In the form of a layer continuously 
bonded on its entire surface thereto whereby, 
after stretching and relaxing said elastic band 
(41, 42), numerous, small and closely spaced 
shirrs or gathers are formed in said top sheet 
(11) or back sheet (3). 

4. A garment according to claim 3 wherein a 
moisture absorbent pad (35) is interposed be- 
tween the top sheet (11) and the back sheet 
(3). 

Patentansprtiche 

1. Verfahren zur Herstellung eines elastischen 
Verbundstoffes mit einer ealstischen, ziehbaren 
Schicht Oder Fasermatte (3, 11) und mit ernem 
durchgehenden, dffnungslosen, elastischen 
Band (41 , 42), umfassend die Schrltte: 

Befestigen des elastischen Bandes (41, 
42) an der elastischen Schicht Oder Fasermatte 
(3, 11) in ungespanntem Zustand; 

Dehnen des elastischen Bandes (41, 42) 
bei gieichzeitigem Ziehen der Schicht Oder 
Fasermatte (3, 11), um der Schicht oder Faser- 
matte (3. 11) eine molekulare Ausrichtung zu 
verieihen, wodurch eine bleibende LSngung 
derseiben entsteht; und 

Entspannen des gedehnten elastischen 
Bandes (41, 42) in selnen ungespannten Zu- 
stand; 

dadurch gekennzeichnet daB im genannten 
Befestigungsschritt das elastische Band (41, 
42) mit seiner gesamten R3che kontinuiertich 
mit der Schicht oder Fasermatte (3, 11) ver- 
bunden wird, wobei nach dem Dehnen und 
Entspannen des elastischen Bandes (41, 42) 
zahlreiche, kleine und eng beieinanderliegende 
gefgltelte oder geraffte Bereiche in der Schicht 
Oder Fasermatte (3, 11) gebildet werden. 

2. Verfahren nach Anspruch 1. dadurch gekenn- 
zeichnet, daB das ntspannte elastische Band 
(41, 42) durch Extrudier n und s Ibsfldebend 
an dem Geweb (3) tiefestigt wird. 



3. BekleidungsstUck (1) umfassend eine obere 
Schicht (11) und eine untere Schicht (3), von 
denen mindestens eine elastisch und ziehbar 
ist. und mindestens ein durchgehendes, 5ff- 

5 nungsloses. elastisches Band (41 . 42), welches 

entweder an der oberen Schicht (11) oder an 
der unteren Schicht (3) in ungespanntem Zu- 
stand befestigt ist, wobei durch Dehnen des 
elastischen Bandes (41 , 42) k>ei gieichzeitigem 

10 Ziehen der oberen Schicht (11) oder der unter- 
en Schicht (3) der oberen Schicht (11) oder 
der unteren Schicht (3) eine gr56ere molekula- 
re Ausrichtung verliehen wird, was zu einer 
dauerhaften Ldngung derseiben fUhrt; 

1$ dadurch gekennzeichnet daS das elastische 
Band (41 , 42) an der oberen Schicht (1 1 ) oder 
an der unteren Schicht (3) in Form einer Lage 
befestigt ist, die durchgehend und ganzflSchig 
damit verbunden ist, wobei sich nach dem 

20 Dehnen und Entspannen des elastischen Ban- 

des (41. 42) zahlreiche, kleine gefaltelte oder 
geraffte Bereiche in der oberen Schicht (11) 
Oder in der unteren Schicht (3) bilden. 

25 4. BekleidungsstUck nach Anspruch 3. dadurch 
gekennzeichnet daB ein feuchtlgkeitsabsorbie- 
render Polster (35) zwischen der oberen 
Schicht (11) und der unteren Schicht (3) ange- 
ordnet ist. 

30 

Revendicatlons 

1. Precede de fabrication d*un composite elasti- 
que. comprenant une feuille ou bande flexible 
35 (3, 1 1 ), susceptible d'§tre ^tir^e et une bande 

^lastique (41 , 42) continue, d^pourvue d'ouver- 
tures, comprenant les Stapes suivantes : 

- fixation de la bande ^lastique (41, 42) sur 
la feuille ou bande flexible (3. 11) ^ i'6tat 

40 rel§ch4 ; 

- ^tirement de la bande ^lastique (41, 42) 
avec traction simuhande exerc^e sur la 
feuille ou bande (3, 11) aTin de donner 
una orientation mol^culaire k la feuille ou 

45 bande (3, 11). ce qui entratne son Elon- 

gation permanente ; et 
• retour de la bande Elastique (41, 42) 
etir^e h son Etat relSch6 ; 

caracteris^ en ce que, lors de I'^tape 

50 de tixation. la bande Elastique (41. 42) 

est collie en continu par toute sa surface 
sur la feuille ou bande (3, 11), ce qui 
forme, apr^s Etirement et relSchement 
de la bande ^lastique (41, 42), de nom- 

55 breux petits plis ou fronces serr^s dans 

iafeuiil ou bande (3. 11). 
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2. Proc6d§ selon ta revendication 1. caract6ris6 
en ce que la bande ^tastique (41 , 42) relSchde 
est fix^ par extrusion et est autocotl^ sur la 
bande (3). 

5 

3. Vetement (1) comprenant une feuille sup^rieu- 
re (11) et une feuille post^rieure (3), dont au 
moins i'une d*entre elles est flexible et suscep- 
tible d'etre etir^e. et au moins une bande 
^lastique (41 . 42) continue. dSpourvue d*ouver- io 
tures. fix§e soit sur la feuille sup^rieure (11). 

soit sur la feuille post^rieure (3) ^ l*6tat rela- 
Che. une orientation mol^culaire sup^rieure 
^tant donn6e a la feuille sup^rieure (11) ou k 
la feuille posterieure (3), par ^tirement de la is 
bande 61astique (41, 42) et traction simultan^e 
exerc^e sur la feuille sup^rieure (11) ou sur la 
feuille posterieure (3). ce qui entratne son 
Elongation permanente ; 

caract^risE en ce que la bande Etastique 20 
(41, 42) est fix6e sur la feuille supErieure (11) 
ou sur la feuille posterieure (3) sous la forme 
d'une couche collie en continu par toute sa 
surface sur celle-ci, ce qui forme. apr§s Etire- 
ment et rel§chement de la bande Elastique 2s 
(41, 42). de nombreux petits plis ou fronces 
serres dans la feuille sup^rieure (11) ou dans 
la feuille posterieure (3). 

4. Vetement selon la revendication 3. caract^rise so 
en ce qu'un coussinet (35) absorbant Phumidi- 

te est place entre la feuille sup)erieure (11) et 
la feuille posterieure (3). 
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